BACKGROUND: An effective regimen to treat patients suffering from acute necrotizing fasciitis requires surgical removal of devitalized tissues, systemic administration of broad antimicrobials and ameliorating underlying systemic disease processes. The task of managing wounds consequential to surgical debridement, on the other hand, can be difficult. We had the opportunity of using a vacuum-assisted wound closure (VAC) technique in 12 patients with non-healing wounds in either the upper or the lower limb because of acute necrotizing fasciitis. The usefulness of the device was assessed by comparing with the conventional approach of wet dressing technique of wound care. METHODS: A vacuum-assisted wound closing device was used in 12 patients with open wounds. For comparison, the conventional technique of wound care, i.e., the wet dressing technique, was used in 12 patients. The change in wound size, amount of drainage and the mortality rate were recorded in each group. RESULTS: The extent of wound size reduction noted in the VAC group was 47%, while in the conventional wet-to-dry dressing (CWD) group, it was 41%. The amount of drainage reduction noted was 49% in the VAC group and 39% in the CWD group. The cost of supplies for the CWD group was about one-seventh that of the VAC group. On the other hand, time required for the care was decreased by 3.7-fold with the use of the VAC technique. CONCLUSION: The VAC technique of wound closure was found to be effective in managing nonhealing limb wounds consequential to surgical treatment for patients suffering from acute necrotizing fasciitis. Although the cost of the VAC device was high, morbidity was much lower when compared to the CWD technique. [Asian J Surg 2006;29(3):135-9] 
Introduction
Acute necrotizing fasciitis is a fulminating septic process that involves not only the full layers of the skin but also the muscular structures of the extremities. Although the infection can occur with minor trauma to the extremities, no apparent causative factors can be identified in most instances. 1 Mortality, especially without immediate surgical intervention, is high. [2] [3] [4] The therapeutic task, in this sense, must include aggressive mechanical removal of devitalized tissues while initiating necessary measures to correct underlying systemic illness. 2, 5 On the other hand, management of the wound consequential to debridement in individuals recovering from the septic complication can be difficult. The use of conventional wound closure techniques such as delayed closure of the wound and/or skin grafting may not be possible because of underlying illness. The wound is usually managed with the wet dressing technique while the systemic malady is corrected. The morbidities associated with the use of the wet dressing technique in managing an open wound could be extensive. In contrast, the vacuum-assisted wound closure (VAC) technique of wound management introduced by Argenta and Morykwas in 1997 is, allegedly, more effective in wound management. 6 We had the opportunity of using this technique of wound management in 12 individuals who had an open wound consequential to surgical debridement because of acute necrotizing fasciitis. The findings obtained from this group of patients form the basis of this report.
Patients and methods

Patient materials
A total of 24 patients suffering from acute necrotizing fasciitis were treated at our hospital in 2004. There were 16 men; mean age was 60.12 years (range, 35-85 years). Clinical parameters used to establish the diagnosis of acute necrotizing fasciitis, in addition to the findings of swelling and skin blister formation in the involved extremity, included the clinical signs and symptoms of systemic sepsis. That is, leukocytosis, body temperature elevation, hepatorenal dysfunction and, for some individuals, cardiovascular instability and frank shock ( Table 1 ).
Patient management
While measures were taken to establish cardiovascular stability for all patients, personal history was obtained to ascertain the underlying systemic illness involvement. Systemic antibiotic treatment was initiated with the use of broad spectrum antimicrobials. This was changed to an agent specific to the offending organism(s) as soon as the microbial sensitivity was defined.
Surgical treatment of infected limb: The patients underwent wound debridement once stabilized. Although the frequency and the exact extent of surgical intervention often varied, it included decompressive fasciotomy, complete removal of necrotic tissue and limb amputation if indicated.
Management of the limb wound: The wound consequential to surgery was managed in two ways: VAC (KCI Medical Ltd, Witney, UK) was used in 12 patients selected at random. The conventional wet-to-dry dressing (CWD) technique was used in 12 patients. -VAC group: with the device in place, the atmospheric pressure was maintained intermittently at -125 mmHg. The dressing application was removed every 48-72 hours for wound assessment. -CWD group: the wound was treated with gauze dressing soaked with physiological saline solution. The dressing was changed three to six times a day.
Wound and patient assessment
The efficacy of each wound management technique was assessed according to the following parameters: changes in wound size, i.e., wound dimension and volume; character of wound drainage and amount of drainage. Student's t-test was used to compare the mean changes in wound dimensions and drainage volumes. Other parameters such as the frequency of wound debridement, the need for limb amputation and mortality rate were also recorded. Treatment was terminated when the wound was judged to have healed completely or when a minor procedure for closure was required, i.e., simple wound stitching or skin grafting.
Results
Two patients died of this infection; one from each group. The number of procedures required to complete the wound cleansing was 4.41 for the VAC group (group 1) and 3.33 for the CWD group (group 2). A total of four patients underwent limb amputation because of infection that could not be controlled with local wound debridement. The incidence was identical for the two groups, that is, two for each. An above-knee amputation was required in two patients with the wounds treated with wet-to-dry dressing. In group 1, one patient had an above-knee amputation ( Table 2) .
Clinical manifestations
As shown in Table 3 , the number of patients was distributed equally between the two groups. Diabetes mellitus was noted to be more prevalent in group 2, i.e., the CWD group. Fever was noted in 50% of the patients for both groups, though leukocytosis was quite common. Hypoalbuminaemia was quite prevalent. Hypotension with frank shock presumably due to sepsis was noted in 17-25% of patients.
Wound microbial findings
Streptococcal and staphylococcal organisms were the most common offending bacteria isolated from the wound ( Table 4 ).
Wound healing
The wound resulting from fasciotomy and debriding varied between 30 and 15 cm in length and 13 and 3 cm in width for the VAC group and 32-12 ×12-4 cm for the CWD group. The changes noted in wound dimension and wound volume in the VAC group (Figure 1 ) were calculated to be 47% and 49%, respectively. In comparison, the changes noted in the CWD group (Figure 2 ) were 41% and 39%, respectively, (Figures 3 and 4 ).
Cost and time
The cost of supplies for the CWD group was about oneseventh that of the VAC group. The mean wound dressing material was about US$100/day for the VAC group versus US$15/day for the CWD group. On the other hand, time required for the care was decreased 3.7-fold with the use of the VAC technique. The daily nursing time requirement for the VAC group was 4.8 minutes per day versus 18 minutes per day for the CWD group.
Hospital stay
The length of hospital stay varied between 15 and 61 days for the VAC group, with a mean length of stay of 32.1 days. The length of stay for the CWD group was, in comparison, between 18 and 57 days, with a mean length of stay of 34.3 days. Note: There were no significant differences between groups. 
Discussion
Acute necrotizing fasciitis, a fulminating septic process that involves not only the full layers of the skin but also the muscular structures of the extremities, may occur spontaneously without obvious precipitating causes. 1, 2, 4, 7 Signs and symptoms noted in the limb with acute necrotizing fasciitis are typically those of pain, swelling and erythematous changes, and the symptomatology can change quickly without obvious clinical signs indicative of sepsis. Mortality, unless the wound is treated immediately, is high. [2] [3] [4] The therapeutic task, in this sense, must include aggressive mechanical removal of devitalized tissues while initiating necessary measures to correct the underlying systemic illness. 2, 5 Management of the wound consequential to debridement in individuals recovering from the septic complication can be difficult. The use of conventional wound closure techniques such as delayed closure of the wound and/or skin grafting may not be possible because of underlying illness. The VAC technique initially described and advocated by Argenta and Morykwas 6 in 1997 was based upon possible effects of negative pressure exerted upon an open wound, namely, effective control of tissue oedema by removal of tissue fluid, preventing colonization of pathogens, tissue angioneogenesis and enhancing granulation tissue growth. [8] [9] [10] The findings noted in the VAC group certainly support Argenta and Morykwas' claim. On the other hand, it was not entirely clear if the apparatus was indeed effective in reducing wound size. That is, it is conceivable that reduction of the wound size, i.e., decrease in wound dimension and volume, noted in our patients was attributable to removal of tissue fluid from the immediate area around the wound margin.
The mean length of hospital stay noted in the VAC patients was 32.1 days. In contrast, the mean hospital stay was 34.3 days if the wounds were managed with the CWD technique. By inference, the VAC technique could neither reduce the cost nor the mortality noted in patients suffering from acute necrotizing fasciitis. Time spent on wound care, on the other hand, was noted to be different. That is, VAC required much less time than CWD. However, the clinical significance of the difference in time spent on wound care was not defined. Further study is, therefore, necessary.
Conclusion
Our experience of using two different techniques for wound care among individuals suffering from acute necrotizing fasciitis showed that the wound treated with the VAC technique appeared less oedematous. While there was no distinct difference in patient cost, the VAC technique could decrease the morbidities associated with wound care.
